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not to re-zero, re-span, or re-calibrate a
gas analyzer before starting a test.

(11) If you correct for dilution air
background concentrations of associ-
ated engine exhaust constituents, start
sampling and recording background
concentrations at the same time you
start sampling exhaust gases.

(12) Turn on cooling fans imme-
diately before starting the test.

(h) Proceed with the test sequence
described in §1066.425.

§1066.425 Performing emission tests.

(a) See the standard-setting part for
drive schedules. These are defined by a
smooth fit of a specified speed vs. time
sequence.

(b) The driver must attempt to follow
the target schedule as closely as pos-
sible, consistent with the specifica-
tions in paragraph (b) of this section.
Instantaneous speeds must stay within
the following tolerances:

(1) The upper limit is 2.0 mph higher
than the highest point on the trace
within 1.0 s of the given point in time.

(2) The lower limit is 2.0 mph lower
than the lowest point on the trace
within 1.0 s of the given time.

(3) The same limits apply for vehicle
operation without exhaust measure-
ments, such as vehicle preconditioning
and warm-up, except that the upper
and lower limits for speed values are
+4.0 mph. In addition, up to three oc-
currences of speed variations greater
than the tolerance are acceptable for
vehicle operation in which no exhaust
emission standards apply, as long as
they occur for less than 15 seconds on
any occasion and are clearly docu-

§1066.425

mented as to the time and speed at
that point of the driving schedule.

(4) Void the test if you do not main-
tain speed values as specified in this
paragraph (b), except as allowed by this
paragraph (b)(4). Speed variations (such
as may occur during gear changes or
braking spikes) may occur as follows,
as long as such variations are clearly
documented, including the time and
speed values and the reason for the de-
viation:

(i) Speed variations greater than the
specified limits are acceptable for up to
2.0 seconds on any occasion.

(i1) For vehicles that are not able to
maintain acceleration as specified in
§1066.415(e)(5), do not count the insuffi-
cient acceleration as being outside the
specified limits.

(5) We may approve an alternate test
cycle and cycle-validation criteria for
vehicles that do not have enough power
to follow the specified driving trace.
The alternate driving specifications
must be based on making best efforts
to maintain acceleration and speed to
follow the specified test cycle. We must
approve these alternate driving speci-
fications before you perform this test-
ing.

(c) Figure 1 and Figure 2 of this sec-
tion show the range of acceptable speed
tolerances for typical points during
testing. Figure 1 of this section is typ-
ical of portions of the speed curve that
are increasing or decreasing through-
out the 2-second time interval. Figure 2
of this section is typical of portions of
the speed curve that include a max-
imum or minimum value.
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Figure 1 of § 1066.425—Example of the allowable ranges for the driver’s trace
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Figure 2 of § 1066.425—Example of the allowable ranges for the driver’s trace

(d) Start testing as follows:

(1) If a vehicle is already running and
warmed up, and starting is not part of

the test cycle, operate the vehicle as
follows:
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(i) For transient test cycles, control
vehicle speeds to follow a drive sched-
ule consisting of a series of idles, accel-
erations, cruises, and decelerations.

(ii) For cruise test cycles, control the
vehicle operation to match the speed of
the first interval of the test cycle. Fol-
low the instructions in the standard-
setting part to determine how long to
stabilize the vehicle during each inter-
val, how long to sample emissions at
each interval, and how to transition
between intervals.

(2) If engine starting is part of the
test cycle, start recording continuous
data, turn on any electronic inte-
grating devices, and start batch sam-
pling before starting the engine. Ini-
tiate the driver’s trace when the engine
starts.

(e) Perform the following at the end
of each test interval, except as speci-
fied in standard-setting part:

(1) Shut down the vehicle if it is part
of the test cycle or if testing is com-
plete.

(2) Continue to operate all sampling
and dilution systems to allow the re-
sponse times to elapse. Then stop all
sampling and recording, including
background sampling. Finally, stop
any integrating devices and indicate
the end of the duty cycle in the re-
corded data.

(f) If testing involves engine shut-
down followed by another test interval,
start a timer for the vehicle soak when
the engine shuts down. Turn off cooling
fans, close the engine compartment
cover (if applicable), and turn off the
CVS or disconnect the exhaust tube
from the vehicle’s tailpipe(s) unless
otherwise instructed in the standard-
setting part. If testing is complete, dis-
connect the laboratory exhaust tubing
from the vehicle’s tailpipe(s) and drive
the vehicle from the dynamometer.

(g) Take the following steps after
emission sampling is complete:

(1) For any proportional batch sam-
ple, such as a bag sample or PM sam-
ple, verify that proportional sampling
was maintained according to 40 CFR
1065.545. Void any samples that did not
maintain proportional sampling ac-
cording to those specifications.

(2) Place any used PM samples into
covered or sealed containers and return
them to the PM-stabilization environ-

§1066.425

ment. Follow the PM sample post-con-
ditioning and total weighing proce-
dures in 40 CFR 1065.595.

(3) As soon as practical after the in-
terval or test cycle is complete, or op-
tionally during the soak period if prac-
tical, perform the following:

(i) Begin drift check for all contin-
uous gas analyzers as described in
paragraph (g)(5) of this section and zero
and span all batch gas analyzers as
soon as practical before any batch sam-
ple analysis. You may perform this
batch analyzer zero and span before the
end of the test interval.

(ii) Analyze any conventional gas-
eous batch samples (HC, CH4, CO, NOx,
and CO,) no later than 30 minutes after
a test interval is complete, or during
the soak period if practical. Analyze
background samples no later than 60
minutes after the test interval is com-
plete.

(iii) Analyze nonconventional gas-
eous batch samples (including back-
ground), such as NMHCE, N,O, or
NMOG sampling with ethanol, as soon
as practicable using good engineering
judgment.

(4) If an analyzer operated above
100% of its range at any time during
the test, perform the following steps:

(i) For batch sampling, re-analyze
the sample using the lowest analyzer
range that results in a maximum in-
strument response below 100%. Report
the result from the lowest range from
which the analyzer operates below
100% of its range.

(ii) For continuous sampling, repeat
the entire test using the next higher
analyzer range. If the analyzer again
operates above 100% of its range, re-
peat the test using the next higher
range. Continue to repeat the test until
the analyzer consistently operates at
less than 100% of its range. Keep
records of any tests where the analyzer
exceeds its range. We may consider
these results to determine that the test
vehicle exceeded an emission standard,
consistent with good engineering judg-
ment.

(5) After quantifying exhaust gases,
verify drift as follows:

(i) For batch and continuous gas ana-
lyzers, record the mean analyzer value
after stabilizing a zero gas to the ana-
lyzer. Stabilization may include time
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to purge the analyzer of any sample
gas, plus any additional time to ac-
count for analyzer response.

(ii) Record the mean analyzer value
after stabilizing the span gas to the an-
alyzer. Stabilization may include time
to purge the analyzer of any sample
gas, plus any additional time to ac-
count for analyzer response.

(iii) Use these data to verify that an-
alyzer drift does not exceed 2.0% of the
analyzer full scale.

(h) Measure and record ambient pres-
sure. Measure and record ambient tem-
perature continuously to verify that it
remains within the temperature range
specified in §1066.420(c)(1) throughout
the test. Also measure humidity if re-
quired, such as for correcting NOx
emissions, or meeting the requirements
of §1066.420(d).

(i) [Reserved]

(j) For vehicles at or below 14,000
pounds GVWR, determine overall driv-
er accuracy as follows:

(1) Compare the following drive-cycle
metrics, based on measured vehicle
speeds, to a reference value based on
the target cycle that would have been
generated by driving exactly to the
target trace as described in SAE J2951
(incorporated by reference in
§1066.1010):

(i) Determine the Energy Economy
Rating as described in Section 5.4 of
SAE J2951.

(ii) Determine the Absolute Speed
Change Rating as described in Section
5.5 of SAE J2951.

(iii) Determine the Inertia Work Rat-
ing as described in Section 5.6 of SAE
J2951.

(iv) Determine the phase-weighted
composite Energy Based Drive Metrics
for the criteria specified in this para-
graph (j)(1) as described in Section 5.7
of SAE J2951.

(2) The standard-setting part may re-
quire you to give us 10 Hz data to char-
acterize both target and actual values
for cycle energy. Calculate target val-
ues based on the vehicles speeds from
the specified test cycle.

40 CFR Ch. | (7-1-14 Edition)

Subpart F—Electric Vehicles and
Hybrid Electric Vehicles

§1066.501 Overview.

Use the following procedures to test
EVs and HEVs (including PHEVSs):

(a) Correct the results for Net Energy
Change of the RESS as follows:

(1) For all sizes of EVs, follow SAE
J1634 (incorporated by reference in
§1066.1010).

(2) For HEVs at or below 14,000
pounds GVWR, follow SAE J1711 (incor-
porated by reference in §1066.1010) ex-
cept as described in this paragraph (a).
Disregard provisions of SAE J1711 that
differ from this part or the standard-
setting part if they are not specific to
HEVs. Apply the following adjustments
and clarifications to SAE J1711:

(i) If the procedure calls for charge-
sustaining operation, start the drive
with a State of Charge that is appro-
priate to ensure charge-sustaining op-
eration for the duration of the drive.
Take steps other than emission meas-
urements to confirm that vehicles are
in charge-sustaining mode for the dura-
tion of the drive.

(ii) We may approve the use of the al-
ternate End-of-Test criterion in Sec-
tion 3.9.1 of SAE J1711 and the Net En-
ergy Change correction in Appendix C
of SAE J1711 if the specified criterion
and correction are insufficient or inap-
propriate for establishing the transi-
tion Dbetween charge-depleting and
charge-sustaining operation.

(iii) Appendix C of SAE J1711 may be
used to correct final fuel economy val-
ues, CO, emissions, and carbon-related
exhaust emissions, but may not be used
to correct measured values for criteria
pollutant emissions.

(iv) You may test subject to a meas-
urement accuracy of +0.3% of full scale
in place of the measurement accuracy
specified in Section 4.2a of SAE J1711.

(3) For HEVs above 14,000 pounds
GVWR, follow SAE J2711 (incorporated
by reference in §1066.1010) for require-
ments related to charge-sustaining op-
eration.

(4) Use an integration frequency of 1
to 20 Hz for power analyzers to verify
compliance with current and voltage
specifications.

(b) This paragraph (b) applies for ve-
hicles that include an engine-powered
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